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(57) Abstract: 



PROBLEM TO BE SOLVED: To ensure a sufficient frequency bandwidth while 
holding the operation of a surface-mounted antenna stably. 
SOLUTION: A surface-mounted antenna 10 is composed of a feed element 13 
and a passive element 14 formed on the surface of a dielectric base. The 
feed element 13 includes a feed radiation electrode 16 and a feed 
electrode 17. The passive element 14 includes a passive radiation 
electrode 20 and a ground electrode 21. The feed and passive elements 
13, 14 make a double resonance. The antenna 10 is mounted with the feed 
electrode 17 and the ground electrode 21 located approximately at the 
center of the end side 11a of a circuit board 11. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] In wireless radios equipped with the surface mount mold 
antenna which has an electric supply component and at least one passive 
element, and the circuit board which installs this antenna, while 
double-resonating said electric supply component and said passive 
element of said antenna Wireless radios characterized by a substrate 
current [ in / for the current concentration part of said antenna which 
the current which flows to said electric supply component and said 
passive element concentrates most / said circuit board ] arranging said 
current concentration part in the location where the die length of the 
edge side which flows to the opposite sense as an origin becomes almost 
equal. 

[Claim 2] The electric supply component containing the electric supply 
electrode connected to the electric supply radiation electrode and this 
electric supply radiation electrode on the front face of the base of a 
dielectric, A surface mount mold antenna equipped with at least one 
passive element containing the grand electrode connected to the non- 
supplied electric power radiation electrode and this non-supplied 
electric power radiation electrode, In wireless radios equipped with the 
circuit board of the rectangle which installs this antenna, while 
double-resonating said electric supply component and said passive 
element Wireless radios characterized by arranging said electric supply 
electrode and said grand electrode of said antenna in the abbreviation 
center section of any one edge side of said circuit board. 
[Claim 3] The electric supply component which contains the electric 
supply electrode which carries out capacity coupling to said electric 
supply radiation electrode in the grand electrode list connected to the 
electric supply radiation electrode and this electric supply radiation 
electrode on the front face of the base of a dielectric, The surface 
mount mold antenna which has at least one passive element containing the 
grand electrode connected to the non-supplied electric power radiation 
electrode and this non-supplied electric power radiation electrode, 
Wireless radios characterized by arranging said both grand electrode of 
said antenna in the abbreviation center section of any one edge side of 
said circuit board in wireless radios equipped with the circuit board of 
the rectangle which installs this antenna while double-resonating said 
electric supply component and said passive element. 

[Claim 4] Wireless radios according to claim 1, 2, or 3 characterized by 
double-resonating the resonance frequency of said passive element with 
the resonance frequency of the 2nd higher harmonic of said electric 



supply component while resonating said electric supply component on the 
frequency of a fundamental wave, and the frequency of the 2nd higher 
harmonic. 

[Claim 5] Wireless radios of any one publication of claim 1 
characterized by the boundary length which met the edge side of said 
circuit board being the die length lambda / more than two (however, 
lambda wavelength of the fundamental wave of an operating frequency) 
thru/or claim 4. 

[Claim 6] Wireless radios of any one publication of claim 1 
characterized by installing said antenna in this grand conductor side 
while preparing a grand conductor side in said circuit board thru/or 
claim 5. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to wireless radios and 
the wireless radios which mounted the surface mount mold antenna in the 
circuit board especially. 
[0002] 

[Background of the Invention] Although the miniaturization of mobile 
transmitters, such as a portable telephone, is progressing in recent 
years, handling of an antenna part may become have projected to the 
exterior of a mobile transmitter in many cases, and inconvenient. In 
order to cancel such inconvenience, the mobile transmitter which held 
the antenna in the interior of a case completely is marketed. In this 
mobile transmitter, as shown in drawing 11 , the surface mount mold 
antenna 1 is mounted on the circuit board 2, for example. And the 



transceiver circuit (RF circuit) of radio frequency and the digital 
disposal circuit of baseband are formed in the circuit board 2. 
[0003] As the above surface mount mold antennas 1 are shown in drawing 
12 , the radiation electrode 4 is formed in the front principal plane of 
the base 3 of a dielectric, and the earth electrode which is not 
illustrated is formed in the flesh-side principal plane. The electric 
supply electrode 5 is connected to the radiation electrode 4 using the 
side face of a base 3, and electric power is supplied by the radiation 
electrode 4 from RF circuit through this electric supply electrode 5. If 
the surface mount mold antenna 1 is mounted in the circuit board 2, 
since it will become easy to combine the electric field of the surface 
mount mold antenna 1 with the touch-down potential of the circuit board 
2, Q of the surface mount mold antenna 1 becomes large, and frequency 
bandwidth becomes narrow. From this, the surface mount mold antenna 1 is 
brought near and installed in a part for the corner of the circuit board 
2. 

[0004] If the surface mount mold antenna 1 is excited, while the 
substrate currents 6 and 7 will flow to the circuit board 2 along with 
the edge side, and the circuit board 2 will act on it like some surface 
mount mold antennas 1, enlarging radiation resistance on the appearance 
of the surface mount mold antenna 1 and making gain of an antenna high, 
sufficient bandwidth is obtained in the frequency band of the surface 
mount mold antenna 1. 
[0005] 

[Problem (s) to be Solved by the Invention] However, when the substrate 
currents 6 and 7 flow to the circuit board 2, the electromagnetic field 
by the substrate currents 6 and 7 occur also on the background of the 
circuit board 2 of the part in which the surface mount mold antenna 1 
was installed. For this reason, depending on the method of handling of 
the wireless radios by the user, it was influenced of the user, and 
there was a possibility that about one surface mount mold antenna 
electromagnetic field might affect actuation of turbulence and surface 
mount mold antenna 1 self. 

[0006] It is in offering the wireless radios which this invention was 
accomplished in order to solve an above-mentioned technical problem, the 
purpose secured sufficient frequency bandwidth in a surface mount mold 
antenna, and carried out actuation of an antenna to stability. 
[0007] 

[Means for Solving the Problem] This invention is made into a means to 
solve a technical problem with the configuration shown below in order to 
attain the above-mentioned purpose. That is, the wireless radios of the 



1st invention are equipped with the surface mount mold antenna which has 
an electric supply component and at least one passive element, and the 
circuit board which installs this antenna. While double-resonating the 
electric supply component and passive element of a surface mount mold 
antenna as a description, it is considering as a means to solve a 
technical problem with the configuration to which the die length of the 
edge side to which a substrate current [ in / for the part of the 
antenna which the current which flows to an electric supply component 
and a passive element concentrates most / the circuit board ] flows to 
the opposite sense considering a current concentration part as an origin 
arranges in the location which becomes almost equal. 

[0008] In above-mentioned invention, if a surface mount mold antenna is 
excited, to the circuit board which installed the surface mount mold 
antenna, a substrate current will flow with a current concentration part 
as the starting point. Since the die length of the edge side which flows 
to the opposite sense among the substrate currents which flow to the 
circuit board is arranged in the location which becomes almost equal, 
the part which a current concentrates most a surface mount mold antenna 
While the substrate current of the reverse sense flows right and left 
among surface mount mold antennas with the part as the starting point to 
which a current becomes the strongest in the edge side in which the 
surface mount mold antenna was installed If it puts in another way, 
along with one edge side of the circuit board, the die length of the 
distance in which the substrate current of the reverse sense is flowing, 
and the edge side to which a substrate current flows to the reverse 
sense will become almost equal. 

[0009] For this reason, in the edge side of the circuit board in which 
the surface mount mold antenna was installed, the electromagnetic field 
generated according to a substrate current are offset, or are decreased. 
If it puts in another way, even if the electromagnetic field by the 
substrate current do not exist or it exists near the antenna, it will 
become very weak electromagnetic field. Therefore, it is not necessary 
to take into consideration near the antenna turbulence of the 
electromagnetic field produced under the effect of a user, and the own 
property of a surface mount mold antenna is stable. In this case, even 
if it sets, in the edge side of the circuit board which is separated 
from a surface mount mold antenna, the edge side to which the substrate 
current of the same direction flows operates as some antennas. 
[0010] Moreover, since the electric supply component and passive element 
which constitute a surface mount mold antenna will be double-resonated 
in the same frequency band and frequency bandwidth will be extended 



although the frequency bandwidth of a surface mount mold antenna becomes 
narrow if a surface mount mold antenna is brought near and installed in 
the abbreviation center section of the edge side of the circuit board 
from a part for the corner of the circuit board, for example, the 
bandwidth of sufficient size is securable. 

[0011] The wireless radios of the 2nd invention are equipped with the 
circuit board of the rectangle which installs a surface mount mold 
antenna equipped with the electric supply component containing the 
electric supply electrode connected to an electric supply radiation 
electrode and this electric supply radiation electrode, and at least one 
passive element containing the grand electrode connected to a non- 
supplied electric power radiation electrode and this non-supplied 
electric power radiation electrode, and this antenna in the front face 
of the base of a dielectric. As a description, while double-resonating 
an electric supply component and a passive element, it constitutes 
arranging the electric supply electrode and grand electrode of a surface 
mount mold antenna in the abbreviation center section of any one edge 
side of the circuit board as a description. 

[0012] According to this invention, the parts of the amount of currents 
of an electric supply electrode and a grand electrode increase most 
among surface mount mold antennas, but since a surface mount mold 
antenna is installed so that an electric supply electrode and a grand 
electrode may be brought near by the abbreviation center section of one 
side of the circuit board and may be arranged towards the substrate edge 
of the circuit board, the electromagnetic field which generate the 
nearness of a surface mount mold antenna according to the flowing 
substrate current among the substrate currents which flow to the circuit 
board are offset. Therefore, near the antenna, the turbulence of the 
electromagnetic field by the substrate current resulting from an 
external factor is not produced. Also in this case, the electromagnetic 
field which generate the edge side of the circuit board according to the 
substrate current which flows to the same direction turn into some 
electromagnetic fields emitted from a surface mount mold antenna. 
[0013] Moreover, a surface mount mold antenna can be constituted as an 
antenna of a single band, and an electric supply component is 
constituted so that it may resonate in one frequency band. In this case, 
it can consider as the surface mount mold antenna of a broadband by 
double-resonating the resonance frequency of a passive element with the 
resonance frequency of an electric supply component. 

[0014] Furthermore, a surface mount mold antenna can also be constituted 
as an antenna of a DEYUARU band. At this time, an electric supply 



component is constituted so that it may resonate on the frequency of a 
fundamental wave, and the frequency of a high order higher harmonic. For 
example, when a good return loss property is not acquired in one of 
resonance frequency among the frequency of a fundamental wave, and the 
frequency of a high order higher harmonic, the resonance frequency and 
resonance frequency of a passive element are double-resonated, and 
return loss is improved. Of course, when the return loss of an electric 
supply component double-resonates good resonance frequency and the 
resonance frequency of other passive elements, it is also possible to 
extend the bandwidth of the frequency band where the resonance frequency 
belongs. 

[0015] The wireless radios of the 3rd invention have the surface mount 
mold antenna which it has in the electric-supply component which 
contains the electric-supply electrode which carries out capacity 
coupling to an electric-supply radiation electrode in the grand 
electrode list connected to an electric-supply radiation electrode and 
this electric-supply radiation electrode on the front face of the base 
of a dielectric, and at least one passive element containing the grand 
electrode connected to a non-supplied electric power radiation electrode 
and this non-supplied electric power radiation electrode, and the 
circuit board of the rectangle install this antenna. As a description, 
while double-resonating an electric supply component and a passive 
element, it constitutes arranging both the grand electrode of a surface 
mount mold antenna in the abbreviation center section of any one edge 
side of the circuit board as a description. 

[0016] According to this invention, since it is constituted as a 
capacity electric supply component which grounded the end of an electric 
supply radiation electrode, the grand electrode of the electric supply 
component which a current concentrates in a surface mount mold antenna 
is brought near by the abbreviation center section of the edge side of 
the circuit board with the grand electrode of the passive element which 
a current concentrates similarly, and an electric supply component is 
brought close to the substrate edge of the circuit board, and is 
arranged. Although the substrate current of the reverse sense flows 
right and left also in this antenna from the parts of the grand 
electrode of an electric supply component, and the grand electrode of a 
passive element, since a substrate current is mutually negated if close 
to a surface mount mold antenna, the turbulence of the electromagnetic 
field by the substrate current is not produced [ near the antenna ]. 
[0017] The surface mount mold antenna in above-mentioned invention can 
also be constituted as the antenna of a single band, and an antenna of a 



DEYUARU band, and a surface mount mold antenna can open it for frequency 
bandwidth to about 2 times by double-resonating an electric supply 
component and a passive element in the narrow frequency band of 
frequency bandwidth. [ as well as the 2nd invention ] 
[0018] In above-mentioned invention [ which ], the wireless radios of 
the 4th invention are constituted [ double-resonating the resonance 
frequency of a passive element with the resonance frequency of the 2nd 
higher harmonic of an electric supply component, and ] as a description 
while resonating an electric supply component on the frequency of a 
fundamental wave, and the frequency of the 2nd higher harmonic. 
[0019] Although the optimal adjustment of return loss is acquired in the 
frequency of a fundamental wave by adoption of this configuration, when 
it becomes poor having consistency return loss, on the frequency of the 
2nd higher harmonic, poor adjustment of the return loss in the frequency 
of the 2nd higher harmonic is improved in the frequency band where the 
frequency of the 2nd higher harmonic belongs by double-resonating the 
resonance frequency of a passive element with the frequency of the 2nd 
higher harmonic of an electric supply component. Thereby, a surface 
mount mold antenna turns into the so-called antenna of a DEYUARU band 
with two frequency bands. 

[0020] The wireless radios of the 5th invention are constituted in 
above-mentioned invention [ which ] considering the boundary length 
which met the edge side of the circuit board being the die length lambda 
/ more than two (however, lambda wavelength of the fundamental wave of 
an operating frequency) as a description. 

[0021] The electromagnetic field generated by this configuration based 
on the substrate current of the same direction which flows to the 
circuit board turn into some electromagnetic fields emitted from a 
surface mount mold antenna, and contribute to radiation of the 
electromagnetic wave emitted from a surface mount mold antenna. 
[0022] In above-mentioned invention [ which ], the wireless radios of 
the 6th invention are constituted considering installing a surface mount 
mold antenna in this grand conductor side as a description while 
preparing a grand conductor side in the circuit board. 
[0023] By adoption of this configuration, the stray capacity value 
between the electric supply radiation electrode and non-supplied 
electric power radiation electrode which constitute a surface mount mold 
antenna, and the grand conductor layer of the circuit board is 
stabilized, and fluctuation of the resonance frequency of a surface 
mount mold antenna can be prevented. 
[0024] 



[Embodiment of the Invention] Below, the example of an operation gestalt 
concerning this invention is explained based on a drawing. The example 
of the 1st operation gestalt of the wireless radios applied to this 
invention using drawing 1 thru/or drawing 3 is shown. 
[0025] In drawing 1 and drawing 2 , wireless radios are equipped with 
the surface mount mold antenna 10 and the rectangular circuit board 11, 
and are constituted. The surface mount mold antenna 10 consists of the 
electric supply components 13 and passive elements 14 which were formed 
in the front face of the base 12 of a dielectric, and this base 12. 
Moreover, the RF circuit which transmits and receives the signal of 
radio frequency and which is not illustrated is formed in the circuit 
board 11. 

[0026] The electric supply component 13 of the surface mount mold 
antenna 10 consists of an electric supply radiation electrode 16 formed 
in the front principal plane of a base 12, an electric supply electrode 
17 formed in the side face of a base 12, and a short stub 18. Direct 
continuation of the tip of the strip electric supply electrode 17 which 
turned the center of abbreviation of side-face 12a of a base 12 to the 
front principal plane side from the flesh-side principal plane side, and 
was elongated is carried out to the electric supply radiation electrode 
16. 

[0027] Moreover, all over the field of the electric supply radiation 
electrode 16, the slit 19 deeply cut from the electric supply electrode 
17 side is formed, the effective track length of the electric supply 
radiation electrode 16 is set up, and the electric supply component 13 
is equipped with electric merit lambda / 4 rootepsilon which resonates 
on the frequency fl of a fundamental wave, for example, the frequency of 
900MHz, and electric merit 31ambda/4 rootepsilon which resonates on the 
frequency f2 of the 2nd higher harmonic, for example, the frequency of 
1800MHz. However, lambda is the wavelength of the frequency fl of a 
fundamental wave, and epsilon is the effective dielectric constant of a 
base 12. 

[0028] The short stub 18 is connected between the electric supply 
electrode 17 and the earth electrode which was formed in the flesh-side 
principal plane of a base 12 and which is not illustrated. While the 
input impedance of the electric supply component 13 is adjusted by 50 
ohms by adjusting the value of the inductance component of this short 
stub 18, the resonance characteristic which the electric supply 
component 13 mentioned above is adjusted. The inductance value of the 
short stub 18 is changeable by trimming the short stub 18. Moreover, it 
may replace with the short stub 18 and a chip inductance may be 



connected between the electric supply electrode 17, an earth electrode, 
or the grand conductor side of the circuit board 11. 
[0029] The passive element 14 of the surface mount mold antenna 10 
consists of a non-supplied electric power radiation electrode 20 which 
approached the electric supply radiation electrode 16 of the electric 
supply component 13, and was formed in the front principal plane of a 
base 12, and a grand electrode 21 formed in the same side-face 12a of 
the base 12 with which the electric supply electrode 17 is formed. The 
grand electrode 21 is brought near by the electric supply electrode 17, 
and is arranged in the center of abbreviation of base side-face 12a. 
Moreover, the non-supplied electric power radiation electrode 20 is 
connected to the earth electrode of a flesh-side principal plane through 
the grand electrode 21. This non-supplied electric power radiation 
electrode 20 is set as the effective track length which resonates on the 
frequency f3 belonging to the same cycle band as the resonance frequency 
f2 of the 2nd higher harmonic of the electric supply component 13. 
[0030] On the other hand, in drawing 2 , the boundary length of the edge 
side, i.e., the sum of the die length of two shorter sides 11a and lib 
and the die length of two long sides 11c and lid, is longer than the 
half (lambda/2) of the wavelength of the frequency fl of the fundamental 
wave of the electric supply component 13, and the circuit board 11 is 
constituted. Moreover, the input terminal 15 of a RF circuit is formed 
in the circuit board 11, and the electric supply terminal of the 
electric supply electrode 17 which turned to the flesh-side principal 
plane of a base 12, and was formed in it is connected to it. And except 
for the surroundings of an input terminal 15, the grand conductor side 
which consists of copper foil etc. and which is not illustrated is 
formed in the part of the circuit board 11 which installed the antenna 
10 at least. 

[0031] The surface mount mold antenna 10 constituted like **** is 
brought close and installed in shorter side 11a while it brings near the 
parts of the electric supply electrode 17 and the grand electrode 21 by 
the center section along with shorter side 11a of the circuit board 11. 
That is, it is arranged so that the distance SI and S2 from the parts of 
the electric supply electrode 17 of the surface mount mold antenna 10 
and the grand electrode 21 to the long sides 11c and lid of the circuit 
board 11 may become equal. 

[0032] Side-face 12a of the base 12 with which the surface mount mold 
antenna 10 formed the electric supply electrode 17 and the grand 
electrode 21 at this time is turned to shorter side 11a of the circuit 
board, and the open end side of the electric supply radiation electrode 



16 and the non-supplied electric power radiation electrode 20, if it 
puts in another way, base side-face 12b of the electric supply electrode 

17 and the grand electrode 21, and the opposite side is turned to other 
shorter side lib of the circuit board 11. By this arrangement, the 
distance to the long sides 11c and lid of the circuit board 11 seen from 
the parts of the electric supply electrode 17 and the grand electrode 21 
serves as bilateral symmetry mostly. In addition, the surface mount mold 
antenna 10 makes in agreement with shorter side 11a of the circuit board 
11 side-face 12a in which the electric supply electrode 17 and the grand 
electrode 21 were formed, or like drawing 1 , it separates from shorter 
side 11a a little, and it is installed. 

[0033] In this configuration, if exciting power is supplied to the 
electric supply radiation electrode 16 through the electric supply 
electrode 17 of the electric supply component 13 from the input terminal 
15 of the circuit board 11, the electric supply component 13 of the 
surface mount mold antenna 10 will resonate on the frequency fl of a 
fundamental wave, and the frequency f2 of the 2nd higher harmonic. By 
the ability coming [ simultaneously ], the non-supplied electric power 
radiation electrode 20 carries out electric-field association with the 
electric supply radiation electrode 16, a passive element 14 is excited 
while the grand electrode 21 carries out field association with the 
electric supply electrode 17, and the resonance frequency f3 double- 
resonates with the frequency f2 of the 2nd higher harmonic of the 
electric supply component 13. 

[0034] In the frequency band where the frequency f2 of the 2nd higher 
harmonic of the electric supply component 13 belongs here, maintaining 
the good return loss property in the resonance frequency f 1 of the 
fundamental wave of the electric supply component 13 by double resonance 
of the electric supply component 13 and a passive element 14 as shown in 
drawing 3 , the return loss property of a broadband with the depth of 
required resonance is securable with the resonance frequency f2 of the 
2nd higher harmonic of the electric supply component 13, and the 
resonance frequency f3 of a passive element 14. 

[0035] In order to supply the radiant energy supplied to the electric 
supply radiation electrode 16 and the non-supplied electric power 
radiation electrode 20 at the time of above-mentioned actuation, the 
amount of currents which flows to the electric supply electrode 17 and 
the grand electrode 21 among the surface mount mold antennas 10 
increases most. That is, a current concentrates [ the parts of the 
electric supply electrode 17 and the grand electrode 21 ] most among 
antennas. Moreover, to the circuit board 11, the substrate currents 23, 



24, 25, and 26 flow with excitation of the surface mount mold antenna 10 
along with the edge sides 11a, lib, 11c, and lid of the circuit board 11 
from the parts of the electric supply electrode 17 and the grand 
electrode 21. 

[0036] Among this, the substrate currents 23 and 24 which flow shorter 
side 11a of the circuit board 11 serve as opposition, and the substrate 
currents 25 and 26 which flow the long sides 11c and lid of the circuit 
board 11 serve as an inphase. Therefore, in shorter side 11a of the 
circuit board 11, the electromagnetic field generated according to the 
substrate currents 23 and 24 are offset, and the electromagnetic field 
generated according to the substrate currents 23 and 24 become weak near 
the surface mount mold antenna 10. Moreover, the electromagnetic field 
by the substrate currents 25 and 26 which separate a few from the 
surface mount mold antenna 10, and flow the long sides 11c and lid of 
the circuit board 11 act effectively as a part of electric wave emitted 
from wireless radios. 

[0037] The example of the 2nd operation gestalt of the wireless radios 
applied to this invention using drawing 4 and drawing 5 is explained. In 
addition, the same sign is given to the same component as the example of 
the 1st operation gestalt, and duplication explanation of the 
intersection is omitted. This example of an operation gestalt has the 
description in the point excited by the indirect electric supply whose 
electric supply component of a surface mount mold antenna minded 
capacity. 

[0038] In drawing 4 and drawing 5 , the surface mount mold antenna 30 is 
brought near and installed in the center section of shorter side 31a of 
the circuit board 31 like the above-mentioned example of an operation 
gestalt. This antenna 30 is carrying out a configuration which is 
different in the surface mount mold antenna 10 of drawing 1 , the earth 
side of the electric supply component 32 and a passive element 33 is 
arranged towards shorter side 31a of the circuit board 31, and the 
electric supply side of the electric supply component 32 is arranged 
towards another [ which the circuit board 31 does not illustrate ] 
shorter side. 

[0039] The configuration of the surface mount mold antenna 30 is 
explained concretely. The electric supply radiation electrode 34 of the 
electric supply component 32 and the non-supplied electric power 
radiation electrode 35 of a passive element 33 are approached and formed 
in the front principal plane of the base 12 of the surface mount mold 
antenna 30. The strip grand electrodes 36 and 37 which approach and 
elongate the center section up and down are formed in side-face 12a of a 



base 12. The electric supply radiation electrode 34 and the non-supplied 
electric power radiation electrode 35 are connected to the earth 
electrode of the flesh-side principal plane of a base 12 by these grand 
electrodes 36 and 37, respectively. 

[0040] Moreover, the electric supply side of the electric supply 
component 32 is formed in side-face 12b which faced side-face 12a of a 
base 12. That is, the capacity loading electrodes 38 and 39 connected to 
the electric supply radiation electrode 34 and the non-supplied electric 
power radiation electrode 35, respectively are formed in side-face 12b 
of a base 12. And the electric supply electrode 40 which carries out 
capacity coupling to this capacity loading electrode 38 counters the 
capacity loading electrode 38 of the electric supply component 32, and 
it is formed, and the grand electrode 41 is countered and formed in the 
capacity loading electrode 39 of a passive element 33. The grand 
electrode 41 is connected to the earth electrode prepared in the flesh- 
side principal plane of a base 12, and open end capacity is formed 
between the capacity loading electrode 39 and the grand electrode 41. 
[0041] The electric supply electrode 40 of the electric supply component 
32 is connected to the input terminal 15 which separated from shorter 
side 31a of the circuit board 31, and was prepared all over the field of 
the circuit board 31. The grand conductor layer which is not illustrated 
except for the surroundings of an input terminal 15 is formed in the 
substrate side in which the input terminal 15 of the circuit board 31 
was formed, and an input terminal 15 is connected to the RF circuit 
formed in the substrate side on a background through the through hole. 
[0042] Excitation of the electric supply component 32 of supply of the 
signal power from a RF circuit resonates the electric supply component 
32 on a frequency fl. Since the electric supply radiation electrode 34 
of the electric supply component 32 and the non-supplied electric power 
radiation electrode 35 of a passive element 33 carry out electric-field 
association and the grand electrode 36 of the electric supply component 

32 and the grand electrode 37 of a passive element 33 carry out field 
association at this time, a passive element 33 is excited by resonance 
frequency f 1 on the approximate frequency f4 in the frequency band where 
the resonance frequency fl of the electric supply component 32 belongs. 
As shown in drawing 6 , the resonance frequency f4 of a passive element 

33 is adjusted by setting up suitably the open end capacity value 
between the capacity loading electrode 39 and the grand electrode 41 so 
that it may double-resonate with the resonance frequency fl of the 
electric supply component 32. 

[0043] Although the example of an operation gestalt mentioned above 



explained installing the surface mount mold antennas 10 and 30 in the 
center section of the shorter sides 11a and 31a along with the edge of 
the shorter sides 11a and 31a of the circuit boards 11 and 31 As shown 
in drawing 7 , so that the distance S5 and S6 from the parts of the 
electric supply electrode 17 of the surface mount mold antenna 10 and 
the grand electrode 21 to both the shorter sides 44c and 44d of the 
circuit board 44 may become almost equal The surface mount mold antenna 
10 may be installed in the abbreviation center section of the long side 
44a along with long side 44a of the circuit board 44. Also in this case, 
the electric supply electrode 17 and the grand electrode 21 which a 
current concentrates most and flow among the surface mount mold antennas 
10 are installed towards long side 44a. 

[0044] If the surface mount mold antenna 10 is excited, along with long 
side 44a of the circuit board 44, the substrate currents 45 and 46 of 
opposition will flow to right and left of the surface mount mold antenna 
10, and the substrate currents 47 and 48 of an inphase will flow along 
with the shorter sides 44c and 44d of the circuit board 44. In this 
actuation, since the distance in which the substrate currents 45 and 46 
of opposition flow becomes long compared with drawing 1 and the example 
of the 1st operation gestalt of drawing 2 , the electromagnetic field 
generated according to the substrate currents 45 and 46 are offset to 
the point distant from drawing 1 and the example of the 1st operation 
gestalt of drawing 2 . Also in this case, the boundary length of the 
circuit board 44 is constituted by lambda/2 or more die length, and the 
circuit board 44 operates as some surface mount mold antennas 10 like 

[0045] An experimental result is explained. The surface mount mold 
antenna used for a comparison is the double resonant antenna 50 of the 
single band shown in the single resonant antenna 1 and drawing 8 of a 
configuration of being shown in drawing 12 . These antennas 1 and 50 are 
constituted by the same volume (width of face of 12mm, die length of 
18mm, height of 6mm) using the base of the same specific inductive 
capacity. The dimension of the circuit board 51 which mounts antennas 1 
and 50 is 1mm in width of face of 40mm, die length of 110mm, and 
thickness. 

[0046] If the configuration of the surface mount mold antenna 50 shown 
in drawing 8 is explained simple, the electric supply radiation 
electrode 53 and the non-supplied electric power radiation electrode 54 
are formed in the front principal plane of a base 52, and the earth 
electrode 55 is formed in the flesh-side principal plane. The electric 
supply electrode 56 is formed in the center of abbreviation of a base 



side face, direct continuation of the end is carried out to the electric 
supply radiation electrode 53, and the other end turns to a flesh-side 
principal plane, and serves as the electric supply terminal 57. Moreover, 
it connects with an earth electrode 55 through the grand electrode 58 
formed in the base side face, and the end side of the non-supplied 
electric power radiation electrode 54 is connected to the capacity 
loading electrode 60 which countered the other end with the grand 
electrode 59 formed in other base side faces, and was formed. 
[0047] A setup of measurement is explained using drawing 9 . The circuit 
board 61 which mounted the single resonant antenna 1, and the circuit 
board 62 which mounted the double resonant antenna 50 were prepared. The 
phantom 63 was approached in order of measurement, and these circuit 
boards 61 and 62 have been arranged. The substrate side of the circuit 
boards 61 and 62 was stood at right angles to the ground, and spacing of 
the substrate side on the background of a part and phantom 63 which 
installed antennas 1 and 50 was set as 5mm. Moreover, to the ground, the 
circuit boards 61 and 62 were leaned 45 degrees, and were installed. In 
addition, 64 is support (false hand) which holds the circuit boards 61 
and 62 in a measurement location. 

[0048] Moreover, the installation location of the antennas 1 and 50 to 
the circuit boards 61 and 62 is explained using drawing 10 . Antennas 1 
and 50 were turned to the shorter sides 61a and 62a of the circuit 
boards 61 and 62, and have arranged electric supply electrode 5 and 56 
side, and the electric supply locations Al and A2 and A3 which are three 
from which the distance from the left-hand side substrate edges 61b and 
62b differs along with the shorter sides 61a and 62a of the circuit 
boards 61 and 62 were set up in consideration of the width method of a 
base 52. 

[0049] The electric supply location Al is a location (Al=6mm) of the 
electric supply electrode 5 when bringing near the single resonant 
antenna 1 by substrate edge 61b on the left-hand side of the circuit 
board 61. Electric supply location A3 is the center (A3=20mm) of the 
shorter sides 61a and 62a of the circuit boards 61 and 62, and this 
electric supply location A3 is a location which arranges the electric 
supply electrode 5 of the single resonant antenna 1, and the electric 
supply electrode 56 of the double resonant antenna 50. Moreover, the 
electric supply location A2 is a middle location (A2=13mm) of Al and A3. 
[0050] The frequency used for measurement is 1480MHz. The measurement 
result was as in the next table 1. 
[0051] 
[Table 1] 



<Dmm 


mm 


77> KAiSflSWW (dBd) 


*JSi(i(MHz) 
VSWR<3 


*¥*» 






A1 


-8.1 


-16.8 


66.2 


A2 


-7.6 


-15,3 


48.9 


A3 


-7.1 


-12.7 


38.6 




A3 


-7.1 


-12.0 


84.0 



[0052] The single resonant antenna 1 is followed on moving the electric 
supply electrode 5 in the direction of A3 from the electric supply 
location Al, and its gain in about 63 phantom improves so that clearly 
from this table 1. However, the frequency bandwidth from which VSWR 
(voltage standing wave ratio) becomes less than three becomes narrow 
conversely. On the other hand, although gain will become equivalent as 
compared with the single resonant antenna 1 if the electric supply 
electrode 56 of the double resonant antenna 50 is arranged to electric 
supply location A3, frequency bandwidth spreads more than twice. This 
frequency bandwidth is larger than frequency bandwidth when the electric 
supply electrode 5 of the single resonant antenna 1 has been arranged in 
the electric supply location Al. 
[0053] 

[Effect of the Invention] Since a substrate current arranges the part 
which a current concentrates most among the surface mount mold antennas 
at the time of a communication link in the location where the die length 
of the edge side which flows to the opposite sense becomes almost equal 
according to the wireless radios of claim 1, the electromagnetic field 
near [ by the substrate current which flows to the circuit board ] the 
surface mount mold antenna are offset, or it can decrease, and it is 
hard to be influenced of a user, it can be carried out, and an antenna 
property can be made stability. 

[0054] Moreover, although the frequency bandwidth of a surface mount 
mold antenna becomes narrow by having installed the surface mount mold 
antenna in the center of edge side abbreviation of the circuit board, 
since the electric supply component and passive element of a surface 
mount mold antenna are double-resonated, sufficient frequency bandwidth 
is securable. 

[0055] According to the wireless radios of claim 2, since the electric 
supply electrode and grand electrode of a surface mount mold antenna are 
arranged in the abbreviation center section of any one edge side of the 
circuit board, the substrate current which flows the nearness of a 



surface mount mold antenna is offset. Therefore, degradation of the 
antenna property by the electromagnetic field near the antenna being 
confused in response to the effect of a user can be eased. Moreover, 
since a surface mount mold antenna is the configuration of double- 
resonating an electric supply component and a passive element, it can 
extend the bandwidth of the frequency band used with a surface mount 
mold antenna. 

[0056] Even when exciting a surface mount mold antenna by capacity 
electric supply according to the wireless radios of claim 3 Since the 
grand electrode of an electric supply component and a passive element 
with which a current becomes the strongest among surface mount mold 
antennas is arranged in the abbreviation center section of one edge side 
of the circuit board Degradation of the antenna property by the 
electromagnetic field near the antenna being confused in response to the 
effect of a user can be eased, and fixed distance detached building 
****** can be used from the surface mount mold antenna in the circuit 
board as some surface mount mold antennas to coincidence. 
[0057] According to the wireless radios of claim 4, since the resonance 
frequency of the 2nd higher harmonic of an electric supply component and 
the resonance frequency of a passive element are double-resonated, in 
the frequency characteristics of return loss, the gap of adjustment 
between the frequency of the fundamental wave of an electric supply 
component and the frequency of the 2nd higher harmonic can be eased. 
[0058] Since the boundary length which met the edge side of the circuit 
board was made into lambda/2 or more die length according to the 
wireless radios of claim 5, the circuit board can be operated as some 
surface mount mold antennas. 

[0059] According to the wireless radios of claim 6, since a surface 
mount mold antenna is installed in the grand conductor side of the 
circuit board, actuation of a surface mount mold antenna can be 
stabilized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the important section perspective view showing the 
example of the 1st operation gestalt of the surface mount mold antenna 
mounting part in the wireless radios concerning this invention. 
[Drawing 2] It is a top view explaining the surface mount mold antenna 
mounting part in the wireless radios of drawing 1 . 

[Drawing 3] It is the frequency-characteristics Fig. of the return loss 
in the surface mount mold antenna of the wireless radios of drawing 1 . 
[Drawing 4] It is the important section perspective view showing the 
example of the 2nd operation gestalt of the surface mount mold antenna 
mounting part in the wireless radios concerning this invention. 
[Drawing 5] It is the important section tooth-back perspective view of 
the surface mount mold antenna mounting part in drawing 4 . 
[Drawing 6] It is the frequency-characteristics Fig. of the return loss 
in the surface mount mold antenna of the wireless radios of drawing 4 . 
[Drawing 7] It is a top view explaining the example of the 3rd operation 
gestalt of the surface mount mold antenna mounting part in the wireless 
radios concerning this invention. 

[Drawing 8] The surface mount mold antenna used for measurement of the 
antenna property concerning the wireless radios of this invention is 
shown, (A) is a surface perspective view and (B) is a tooth-back 
perspective view. 

[Drawing 9] It is the explanatory view showing the Measuring condition 
of the antenna property concerning the wireless radios of this invention. 
[Drawing 10] It is the explanatory view showing the mounting position of 
the surface mount mold antenna for measuring the antenna property 
concerning the wireless radios of this invention. 

[Drawing 11] It is the top view showing the mounting gestalt of the 
surface mount mold antenna in the conventional wireless radios. 
[Drawing 12] It is the perspective view showing the surface mount mold 
antenna of the conventional single resonance. 
[Description of Notations] 

10, 30, 50 Surface mount mold antenna 

11, 31, 44, 61, 62 Circuit board 

11a, lib, 31a, 44c, 44d, 61a, 62a Shorter side 



11c, lid, 44a, 44b, 61b, 62b Long side 

13 32 Electric supply component 

14 33 Passive element 

15 Input Terminal 

16, 34, 53 Electric supply radiation electrode 

17, 40, 56 Electric supply electrode 

20, 35, 54 Non-supplied electric power radiation electrode 

21, 36, 37, 41, 58, 59 Grand electrode 

23, 24, 25, 26, 45, 46, 47, 48 Substrate current 
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m«^3 2tfmmztL&b. ^m*^3 2(4. mm* 

1 T-4±ig^ h . - CO i: § . 3 2 <7)*&«ftSfSSi 



3 4 i: *E^m*^ 3 3 COtej^^lf 3 5 (4«^*£ 

f33w 7 yFti37 swkims^- ■& co t . 
*^ 3 3 (4 . ykwrn^t 3 2 coitgjiism f 1 tm-thWi 
mmm^m^x^mm^mf 1 (ci£iR<ojB««f 4? 

«8§fl.g.» *E*&m*^3 3co4±HJll^iif 4(4. H6 



(6) M2003--78321 (P2003 78321A) 



[0043] _hj*tfciai9i?JBWc(i, mmmm§iT> 

T"t- 1 0 , 30J [USSffiS l l , 3 l cDMia l l a , 3 
l a^JSitfoST^Iffll l a, 3 l atfXttffettfc 

M/yft l O^^HSl 7Sl/y7yFli2 l 



^gfrfr* 1 ^ HH&Ste4 4 <0WM2l4 4c, 4 4 d 4 TCO 

mm s 5 , s 6 jwjiaras t < & «t a tc , ^hsi^^t 

yft l 0 * , 0SSMK4 4 <7)it}24 4 a fcj&iT , * 
<7)^ffl4 4aOB&4'*gPtiSHLTt^^o iO^t 

£> , ^aniSMr yft i o toi^T'S^m^m* lt 

?Itli>$#««ffi 1 7 t f^y HUMS 2 1 ii, J824 4 a 

[0044] iBl^lTyrt 1 OAHWRSfU. £ , 
IUif««4 4 OIS4 4 a ICj&^T^HSS^Ti'T"*- 
1 0<0fe&tCififfl<0S«Wa[4 5 , 4 6», HMS 
!44«Sa44c, 4 4dfci£H , CHffl05KK*8tt4 

7, 4 8s&*afch.«. -r^Krfrm, mm^mmm^A 
5,46 #sbh & rata 1 , m i vtxm 2 on 1 mm&m 



1 at/H 2 con 1 nffi?f»j i 0 

4 4^JfIH«J±A/'2tJLii^$t«^§^Ti5 , 3. 0 

[0045] sawssto^-cRBW-ft . tt(Rfcffl^« 

ftl fc El 8 fcijVt*> ^> H <7)W.2kMT yr-i- 5 0 T"fc 

& 0 i^ryfti , soil lltJtf?WP<?)»fc 

^ffl^TPItM (HI 2mm, j|£ 1 8mm, ft§ 6 



mm) ^fffiStSft/O^. /yftl , 5 0 £ j|i|-fS 



HS5 1 Otatl H4 0mm, IS 1 1 0mm, 
[0046] H8t^t^aHHSMT>'T'^5 0<7) 



«S 5 3 J: 5 4 imfB&tl. SfcfeiS C 

mmm s 6 ^Mstu tco-^mtmmkMiwm 5 3 1 



wh izBf&ztifz7'7yv : vm5 8z-frLx mtm& 

5 >- KUffi 5 9 fc LTffMS 6 0 

[0047] H9 SfflVvttratoKSgfcBMi-*-* . 



mryr-r i ^tftiaRme i ta^jgryf-t- 

SI6 1, 6 2 tWWJBfc: 7ryhA63 tifijg LTIS 

lit. hi 6 1,62 commrn & mm tame ± 

T, ryftl, 5 0SrlSHtfcg|5firoKflOoa^Hi: 
7ryhA6 3<0iaH*5mmfciftfeL3t. 4fc, 0E§ 
»te 6 1 , 6 2Srflfifflt*TL4 saaittTKHLfc. * 
is, 6 4lfflM6l, 6 2 *tt«Ha«fc:fia^S3: 

[0048] Ell 0*fflV^THIfHEK6 1,62 

iti 5 , 5 6 m * ms&mm 6 1 , 

6 2 afclWClfflU Sft5 2W 



t,zm-&Tyr-i-l 
r-i-1, 5 011 

6 2 6 1a, 



2 a^TifflO 
[0049] iteUffi 

MS 6 1 OMBJJ^)KteS6 1 b § <Z>J&*» 



fS^flL, HN$£&6 1 , 620^216 la, 6 

W61b, 6 2 b^^SHi^ 
A 1 , A 2 , A3£RjeLfc. 

Aiii, tMryfti 

5^0{5K ( Al =6 mm) T^S, ^fl:f4BA3{i. 0 
K*K6 1, 6 2^ffiiS6 1a, 6 2 a(7)i=|=r^ (A3 = 
2 0mm) i 0*&mf4SA 3 i±. #*jBT>"r 

l coikmVM 5 &u : m^mryr'^ 5 o coti&WMM 5 

6%fflM&&{fiWT$>&o £fz, J^«f5HA2{i:. Al 
tA3 fttpmcniSM ( A 2 = 1 3 mm ) T$> h 0 

[0050] aistfflv^jaaaRii hsomhz-c* 

[0051] 
[^1 ] 





SB 


77> KAj£c1»?IJ?S (dBd) 


#S1i(MHz) 
VSWRO 








A1 


-8.1 


-16,8 


66.2 




-7.6 


-15.3 


48.9 


A3 


-7.1 


-12.7 


33.6 




A3 


-7.1 


-12.0 


B4.D 



[0052] zwrnifr^w^frfrXoiz, M-jmry 



4. L^L, VSWR ( SB&BEfeit ) 36*3*Sli:^r5 



(7) M2003--78321 (P2003 78321A) 



T>^r1- 5 0 (Dl&WM 5 6 ^J&lIlA 3 IzSM^t 

mi. *siryft i <7)i&smffi5 ^^mfiBA 1 t 

[00 5 3] 

[0054] afc, mw^mmryTi-zmsmmnm 
[0055] ffm^2<^mmmmizj:iiii. mmmm 

[00 56] ff^il3«te|Iilft«ti;ix(i\ UMiliS 

mry'ri-*mmMimz£*)wmth^T*h. mmm. 

gptiEttrswc. mm^co§m^mfcTy^i-^m 

u mmizmsmuizmf&mmmmmTy'r-hfrt,- 
femmKtzUft*mmmmm.Ty^<?)~mt txm 

[0057] m^mmi&mmmmizktu-i. 
com 2 «»i»0#£cfflt&R t m^mm^co^mmmm 

T. ^«*^K*^M^i*t^2,Si)g^js^iih 
[0058] 5 w*asi®fiHt; ifuf . eis#»k 

OSi ~7 fz m MM £ A / 2 liLtOjl § t 1 <?)T\ 

[0059] if *a 6 ^*E^amsit iM. nis§*« 



[Hffl^ffi#^fM0B] 

1 HSBWBWS^SaiiflaHT-ft 



[H2] ai^iffift3ifi«™t§^ffiiisa7'>x^ 
[03] ai^^iimMosH^Mr^^^t 
[04] *iswfc:ffi-BiiaKim«(c»*t**BM®[r 

[05] mA^zm^hmmmmmry^mmm^com 

[06] 04iO|E^a««O|tH^MT>'x^t^{t 
[07] *HBHCffi5*aaiim«(^tt-6aiBI^!T 

[08] *^0flo*ii£afie^^ « r y^-timcomiz 
tffli^iBiiiryft^SL, (a> i±«Hpra 

0. (b> imm§mmxh&. 
* ^mwmx-fo h . 

[010] *^HJ^*E^jlfitSt«4T>^-^#tt&}i 

[011] t8fS<0iaftSie«fc»tt**iia^Ty-r 
[012] «*«f*S««SS7y' 

10, 3 0, 5 0 Siigl/yft 

11, 31, 44, 61, 62 
11a, lib, 31a, 44c, 44d 
2 a Sifl 

11c, lid, 44a, 44b, 61b 

21 

13,32 mnm^ 
14, 33 musnmT 



6 1a, 6 



6 2b M 



1 5 
1 6, 

1 7, 

2 0 , 
2 1 , 
23, 



3 4, 5 3 femSJtfl 



4 0 
3 5 
3 6 
24 



5 6 
54 
3 7 
2 5 



4 1,58,59 /5yp< 
2 6, 45, 46, 47, 48 



( 8 ) BH2 0 0 3 



-7832 1 (P20 03- 7832 1 A) 



[HI] [02] [03] 




(9) Hfl2 003^78321 (P20 03 7832 1A) 



[HI 0] 



[HI 1 ] 



i1b,62b 



A1 A2 A3 

J I L 



1,50 



61a,62a 



61 ,62 



I 



6 



(51) Int. CI. 7 

H 0 1 Q 9/42 
13/08 



F I 

H 0 1 Q 9/42 
13/08 



(##) 



(72)»BB# fell C 



tt«Bffllftn5frt 



(72) ^bb* mm iE. 



EcSBJfog RKcrU^W - T a 26# 10- 



F9 — 



A. 



5J045 AA02 AA03 BA01 DA09 GA01 

HA02 JA03 NA03 
5J046 AA04 AA12 AB13 PA07 
5J047 AA04 AA12 AB13 FD01 



